Studies on antigen-induced arthritis in mice. II. Immunologic correlates of arthritis susceptibility in mice.
Antigen-induced arthritis was developed in mice as a model of human rheumatoid arthritis by using methylated bovine serum albumin (mBSA) as antigen. It was found that most strains were susceptible, whereas CBA mice were resistant. We therefore investigated the humoral and cell-mediated immune responses to mBSA in resistant mice (CBA) and susceptible mice (exemplified by C57BL) to determine whether these were associated with susceptibility to arthritis. The resistant strain (CBA) differed from the suceptible strains in the following respects. First, there was a lower humoral immune response to mBSA as measured by passive hemagglutination, but this could be overcome by a larger immunogenic dose. Secondly, there were differences in response to low doses of DNP-mBSA after mBSA carrier preimmunization. Thirdly, there were striking differences in delayed-type hypersensitivity (DTH) to mBSA as determined by a radioisotopic assay in vivo; the response of CBA mice occurred early, at 5 days, declined quickly, and was weaker, whereas that of C57BL mice developed later and was long sustained. Genetic studies of the DTH response with hybrids and backcrosses showed an oligogenic control of immune responsiveness, with one gene being linked to the H-2b allele of the susceptible C57BL mice, and another being independent of the H-2 complex. Our findings indicate that in mice, susceptibility to antigen-induced arthritis with mBSA correlates with a higher responder state to this antigen, and that T cells are the major if not the only determinant of the high responder state.